Van der Hulst reviewed studies published between January 1996 and June 2001 on the association between long working hours and health and identified 6 studies that had used sleep hours as one of the outcome measures 1) . All of those studies had been conducted in Japan; one used a longitudinal design 2) , and the others used a cross-sectional design 3−7) . Among them, only one focused on the association between sleep and working hours 7) . In November 2010, Kobayashi et al. conducted a systematic review of studies published in 1998 or later on the role played by sleep duration in the association between working hours and cerebrovascular/cardiovascular diseases 8) . They found only two reports on the association between working hours and sleep duration (a cohort study in the UK 9) and a large-scale crosssectional study in Australia 10) ) and recommended further studies on this issue 8) .
Here we provide new data regarding the association between long working hours and short sleep duration, although our approach was limited by being a crosssectional survey with a small sample size. This study aimed to clarify the association between long working hours and short sleep duration among Japanese workers. Methods: We selected 4,000 households from across Japan by stratified random sampling and conducted an interview survey of a total of 662 participants (372 men; 290 women) in November 2009. Logistic regression analyses were performed using "sleep duration <6 hours per day" as a dependent variable to examine the association between working hours/overtime hours and short sleep duration. Results: When male participants who worked for ≥7 but <9 hours per day were used as a reference, the odds ratio (OR) for short sleep duration in those who worked for ≥11 hours was 8 
Materials and Methods
The subjects of this study were selected as follows. A total of 4,000 households were randomly selected across the country, and 2,206 adults were home when the researchers visited the households; 1,224 of them (539 men and 685 women; response rate: 55.5%) agreed to participate in the interview survey 11) . Of these, 662 (372 men; 290 women) were employed, and their data were analyzed. The duration of the survey was 1 month (November 2009). Approval was obtained from the Ethics Committee for Epidemiological Studies of Nihon University School of Medicine before the study began.
The survey included the following items: (1) sex, age, years of schooling completed (junior high/high school/college or university) and size of the city of residence (19 large cities/other cities/towns or villages); (2) working hours and overtime (extra working) hours per weekday; and (3) sleep duration per day on weekdays (workdays) and holidays (Sundays or days off). Regarding (2) and (3), participants were requested to select an answer about their status in the past month from among the categorical answer options provided. We did not ask about work patterns or burden of housework.
In our statistical analyses of working and overtime hours per weekday and sleep duration per day on weekdays and holidays, the composition in each category was calculated based on sex. The univariate logistic regression analyses used "sleep duration <6 hours per day" as a dependent variable and working hours or overtime hours as an explanatory variable and were performed for weekdays and holidays according to sex. Each model was adjusted for age class, years of schooling completed and size of the city of residence. The significance level was set at 5% (two-sided), and the IBM SPSS Statistics 20 software package was used for statistical analysis.
In Japan, overtime is defined as extra working hours that exceed 40 hours per week, excluding breaks, but including working hours on holidays (according to the Ministry of Health, Labour and Welfare integrated measures for prevention of health problems caused by overwork).
Results
Working hours, overtime hours and sleep duration are shown in Table 1 (classified according to sex). A large difference was observed between men and women with regard to working hours and overtime hours per weekday. The proportions of the participants with <6 hours' sleep per day on weekdays and holidays were 34.8% and 16.8%, respectively, among men and 44.3% and 27.0%, respectively, among women. Thus, significant differences were observed between men and women for sleep duration on weekdays and holidays. The average ages (standard deviation) of the men and women were 45.0 (13.7) and 45.3 (12.6) years, respectively, and no significant age-related difference was observed (Mann-Whitney U test; p=0.491).
The results of the logistic regression analyses using "sleep duration <6 hours per day" as a dependent variable are shown in Table 2 . When participants working ≥7 but <9 hours per day were used as a reference, the odds ratio (OR) for "sleep duration <6 hours per day" on weekdays was significantly higher among those working ≥9 hours per weekday. In the same group of participants, the OR for holidays was also significantly high. With regard to overtime hours, when participants without overtime were used as a reference, the OR for having "sleep duration <6 hours per day" on 
Discussion
The results of this study show that the OR for "sleep duration <6 hours per day" was significantly higher among men working ≥9 hours per day or ≥3 hours overtime. The overall total of overtime was equivalent to >60 hours per month. In Japan, an amendment to the relevant law in 2005 made it obligatory for overworked workers to receive health guidance via an interview with a physician 12) . According to this legislation, 80 hours overtime per month (approximately 4 hours overtime per day) would prevent workers from sleeping the required total of approximately 6 hours per day 13) . The results of our study suggest a need to review this claim and are therefore noteworthy. Kageyama and colleagues reported a significant negative association between ≥60 hours overtime per month in the previous 3 months and sleep length on weekdays among Japanese white-collar workers 7) . Almost half of the women in this study worked <7 hours per day, and most appeared to be parttime workers. For this group of women, the OR for having "<6 hours sleep" was high among those working ≥9 hours, as seen in men. In addition, although more than 70% of women did not work overtime, the proportions of those with <6 hours sleep on weekdays and holidays were higher than in men. The burden of doing housework in addition to employed work may explain this result. From our results, it is unclear to In each section, the response "I do not know" was excluded from the statistical analyses. what extent long working hours were associated with short sleep duration among women.
A cohort study conducted in the UK reported that the OR for short sleep duration (<7 hours) was 3.24 (95% CI: 1.45−7.27) among subjects working >55 hours per week when those with 35−40 working hours per week were used as a reference 9) . In addition, large-scale cross-sectional studies conducted in Australia 10) and the USA 14) indicated that short sleep duration was associated with working long hours. The findings of these overseas studies appear to support our results, although the classifications of working hours and sleep duration differed.
In the present study, both men and women with long weekday working hours tended to have a short sleep duration (<6 hours) on weekdays as well as holidays. Two possible explanations for this are (1) that people working long hours on weekdays spend holidays attending to personal matters that cannot be taken care of on weekdays and (2) that they became accustomed to a short sleep duration. Kageyama and colleagues reported that the amount of overtime was positively correlated with the amount of time spent sleeping on the nights before holidays 4) ; however, a later report stated that sleep length before holidays was inversely correlated with overtime 7) . This latter result concurs with that of our study.
This study had some limitations. First, the response rate was not particularly high (55.5%). It is possible that only respondents with enough spare time tended to participate in this survey. Thus, working hours may have been underestimated. In addition, as the ORs in Table 2 for both male and female participants working <7 hours per day were >1, selection bias caused by the low response rate would have led to underestimation of the present findings. Second, the types of jobs varied, and we did not investigate items that might have affected sleep duration, such as presence/absence of shift work, commuting time and family composition. Third, questions on whether participants worked full-time or part-time and had housework burdens such as child-rearing and nursing care were not asked; these issues are particularly relevant to women. Belenky and colleagues stated in a recent report that occupational sleep medicine is a new field within sleep medicine 15) . We hope to design a survey investigating sleep problems in terms of occupational health, in which the aforementioned limitations will be corrected.
This study examined the associations between working hours and sleep duration. Long working hours were associated with short sleep duration (<6 hours). In men, the OR for short sleep duration was significantly higher among participants with ≥3 hours of overtime per day. In addition, sleep duration was short on weekdays as well as on holidays among people with long working hours. It is essential to avoid working long hours in order to prevent short sleep duration.
